Abstract. ABS quality directly affects the stability of vehicle braking and traffic safety, the current ABS in the robustness and adaptability need to be improved. Aiming at the shortcomings of the traditional fuzzy control that due to the lack of integral part, so the system lack of steady state precision, the single model ABS system model is established in MATLAB / Simulink, and the adaptive fuzzy PID controller is designed by the improved algorithm. Input different road spectrum, in different speed conditions, then analysis of ABS control parameters of real-time multi-objective optimization of the braking effect. The results show that the responses speed of the system is 60% higher than that the traditional fuzzy control, and the steady -state precision and robustness are also improved obviously.
Introduction
With the popularity of automobiles and the rapid development of vehicle electronics technology, to enhance the active safety of modern cars has become one of the hot issues in the industry. Excellent ABS function is the protection of vehicle to play the best ground effect. ABS has become the standard equipment for all types of cars .As the time of emergency braking is extremely short, it is seriously affected by many factors, and the related dynamic control is a complex nonlinear problem. At present, most of the vehicle ABS system controller lacks the adaptive characteristic, especially in the automobile emergency braking process is difficult to obtain the ideal corresponding speed and the robustness is poor. The statistical analysis shows that the domestic ABS controller design is divided into two categories: one is the conventional PID control, there are defects that the braking parameters do not change with the control object. The second is the conventional fuzzy control, the lack of integral links, and once the fuzzy rules are determined, The control parameters can not be adjusted online. In this paper, the fuzzy PID controller with ideal adaptive characteristic is designed by the improved algorithm. The simulation results show that the braking control effect is improved obviously compared with the traditional control method. The research results are helpful to promote the progress of intellectual property rights and provide the theoretical basis for the application of intelligent control algorithm in ABS system.
Target vehicle ABS system model
Single Wheel Vehicle Dynamics Model. Simplified single-wheel dynamics model shown in Figure 1 [1]
Ground Br Brake system model. ABS system is mainly composed of hydraulic transmission system and brake parts. For the real-time simulation of the brake pressure and the electromagnetic valve current changes between the law, according to the control principle of the brake force regulator,the hydraulic drive system is simplified as a solenoid valve and an integral part
ignoring the solenoid valve spring nonlinear factors and pressure transmission delay, the transfer function Can be expressed as:
K is the gain of the system, K = 100; T is the system time constant, T = 0.01. The brake model describes the mechanical relationship between the braking torque and the brake fluid pressure. In the modeling, in order to facilitate the study of the control algorithm, it can be assumed that the brake is the ideal component, ignoring the hysteresis and the temperature change caused by the impact of the braking torque can be seen as a linear function of the brake pressure, the brake equation Expressed as:
b T -brake torque; p -brake pressure; p K -Brake energy efficiency factor.
Simulation system block diagram. Vehicle ABS control system to slip rate as the control target, by adjusting the slip rate in real time, so that the slip rate is always within the ideal slip range to ensure that the vehicle to obtain the best braking performance and direction of the control Stability [3] . Taking the adaptive fuzzy PID control system as an example, the system compares the difference between the actual slip rate and the ideal slip rate and the change rate of the difference as the input of the adaptive fuzzy PID controller. The controller output is the braking force adjustment value, Adjust the value and then through the braking system to pass the braking force to the wheel, thus controlling the wheel slip rate, so that it is controlled in the ideal slip range. The system block diagram shown in Figure 2 . Parameter Adaptive Fuzzy PID Control System Structure. The adaptive fuzzy PID controller uses the error (e)and the error rate of change(ec) as input. According to the fuzzy control principle, the three parameters of p k , i k and d k are adjusted on-line to meet the changes of the control parameters with different e and ec changes Requirements, so that the accused object has a good dynamic performance [4] . The adaptive fuzzy PID control system is mainly composed of two parts: PID controller and fuzzy reasoning parameter adjustment system [5] . Its structure shown in Figure 3 . Fig.3 Adaptive fuzzy PID control system structure PID parameter adjustment principle. Parameter adaptive adjustment Fuzzy PID control is based on the conventional PID control, through the online adjustment parameters
achieve the system of adaptive fuzzy PID control, the adjustment formula is as follows: Determine the variable domain and membership function. First, according to the principle of fuzzy PID control parameter adjustment, the fuzzy controller structure is determined as two input and three outputs, that is, the input variable is the error (e)and the error rate of change (ec), and the output is the three parameters p k 
